Background: Listeriosis is a rare disease in cats with naturally occurring cases usually
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The medical literature describes 4 separate evolutionary lineages of Lm, with distinctive phenotypes that have variable pathogenicity. 2 The pathogenicity of Lm is a result of its ability to persist as a facultative intracellular organism within macrophages, enabling it to elude the humoral immune system of the host, and beta-hemolytic strains also produce the hemolytic toxin listeriolysin. 1, 3 In the veterinary literature, listeriosis most commonly has been described in ruminants, and manifests itself as 3 classical syndromes: meningioencephalitis, abortion and still birth, and septicemia. 3 In addition, there have been isolated reports of Lm infection of cattle and sheep resulting in enteritis and lymphadenitis of the mesenteric lymph nodes associated with the ingestion of Lm contaminated feed. [4] [5] [6] Listeriosis is a rare disease in cats. [7] [8] [9] [10] [11] Domestic cats traditionally were thought to be inherently resistant to infections with Lm, a hypothesis supported by previous experimental studies. 12, 13 One of these studies identified feline immunodeficiency virus (FIV) infection as a risk factor for development of systemic listeriosis in cats. 12 A similar situation is encountered in humans, whereby healthy individuals rarely succumb to clinical disease when challenged with Lm, but immunocompromised individuals, particularly those infected with human immunodeficiency virus, are at an increased risk of developing clinical disease. 2 One study failed to isolate Lm from fecal specimens of healthy cats, 14 but another study isolated Lm from the feces of a single cat, generating an estimated prevalence of 0.4% fecal shedding in this species. 15 Natural infection of cats with Lm is usually secondary to ingestion of contaminated foods, but exposure does not always result in disease. 1 Once Lm penetrates the small intestine, it results in bacteremia, after which the organisms localize in the mononuclear phagocytic tissues, but also may embolize to other tissues, including the central nervous system, to which listeria has a particular predilection. 1, 16 Our goal was to describe the clinical presentation, pathology, and outcome of 3 cats with confirmed Lm infection, confined to the mesenteric lymph nodes. 
| MATERIALS AND METHODS

| Case 1
A 6-year-old, male neutered, domestic shorthaired cat was examined at a routine annual appointment and an abdominal mass was palpated.
The cat was not exhibiting any clinical signs at the time of this consultation. Pet-grade raw mince was prevalent in the cat's diet, but commercial tinned and dry foods also were consumed. The cat had free access to the outdoors. Retroviral testing found the cat to be negative for both FIV and feline leukemia virus (FeLV) using a pointof-care rapid immuno-migration assay (WITNESS FeLV-FIV Test kit, Zoetis, NSW, Australia). Serum biochemistry results were normal, and the PCV was within normal limits. On abdominal ultrasound examination, a large (5 cm), lobulated soft tissue mass was identified in the region of the jejunal lymph nodes, and the small intestine was diffusely thickened. Exploratory laparotomy was performed and a large mass was identified, firmly adhered to the omentum. The purulent contents of the mass were submitted along with a liver biopsy specimen for aerobic and anaerobic culture with susceptibility testing 
| Case 2
A 4-year-old, male neutered, Tonkinese cat was examined at a primary care practice for anorexia and weight loss and was subsequently referred to a radiologist for further evaluation of an abdominal mass identified on palpation. The cat was fed a pet-grade raw meat diet alongside a commercial dry diet and was allowed free access to the outdoors. 
| Case 3
A 6-year-old, male neutered, Burmese cat was examined at an after- 
| DISCUSSION
In our case series, all 3 cats presented with similar manifestations of chronic listeriosis, best described as the "mesenteric lymphadenitis"
phenotype with an unexpectedly protracted temporal progression.
Infection likely resulted from either gastrointestinal translocation, or possibly bacteraemia. Listeria monocytogenes has been reported to adopt an L-form phenotype, which may alter its antibiotic susceptibility, particularly to beta lactams. 17 Histology of the affected lymph nodes in 2 of the cats disclosed large areas of necrosis, which may have contributed to the persistence of the lymphadenitis by resistance to phagocytosis, essentially behaving as sequestra.
The most common route of transmission of listeriosis is by ingestion of contaminated food, and raw meat diets have been shown to cause listeriosis in humans. 18 Two of the cats in our series had been fed raw meat before developing listeriosis, suggesting raw meat as the source of the infections. A recent communication from the United Kingdom reported 3 exclusively indoor cats developing tuberculosis with infection potentially associated with a commercial raw meatbased diet. 19 Even diets including raw meat intended for human consumption can present a risk of bacterial infection to pets, with up to 34% of raw chicken samples acquired from retail grocery stores in a study containing Lm. 20 Slightly higher rates of contamination with Lm were identified in a 2018 analysis of raw food pet diets where 54% samples tested positive for the bacterium. 21 Raw meat-based pet diets are becoming increasingly popular, and Lm may be yet another infectious agent that presents a risk to the animals receiving these diets. There has been at least 1 report of Listeria grayi contamination of pet jerky treats and dry cat food, 22 and although this nonpathogenic Listeria species is not implicated in foodborne disease, the detection of a nonpathogenic Listeria spp. acts as an indicator of conditions appropriate for the presence and growth of Lm. 23 Thus, there is also the potential for commercially processed pet foods to act as the source of Lm infection.
Two of the cats in our study were oriental breeds (Tonkinese and Burmese), and 1 of the first case reports of systemic listeriosis in a cat was a young female spayed Siamese cat. 7 This finding may suggest a possible vulnerability of these breeds to infection with Lm. Siamese cats also have been shown to have a higher incidence of cryptococcosis and disseminated mycobacteriosis compared to other breeds. 24, 25 Interestingly, all of these infections induce a primarily histiocytic and granulomatous immune response. It is unknown whether oriental cat breeds are less immunocompetent than other breeds or potentially harbor a genetic defect affecting the ability of dendritic cells to counter these diseases.
Studies in mice have shown that resistance to infection with Lm is impaired when interleukin 10 (IL-10) concentrations are increased. 26, 27 An increase in IL-10 augments the immune response in a number of ways, particularly through the downregulation of interferon-gamma, a cytokine central to cell-mediated immunity, and clearance of Lm infection in murine models. 28, 29 Chronically FIV-infected cats have been shown to have marked upregulation of IL-10 compared to healthy cats, and this cytokine abnormality has been implicated in decreased resistance to infection with Lm in these retrovirus-positive individuals. 12 According to the sufficient cause model, a minimum set of factors when present in an individual will produce disease. 30 The sufficient cause for disease in each individual can be made up of different factors or mechanisms, and thus immunocompromise may not be required for every instance of listeriosis in cats. Recent research using multilocus sequence typing has categorized Lm into subtypes known as clones. 31 These data have identified hypervirulent clones of Lm that are able cause severe disease in immunocompetent humans. 31 One would expect a similar stratification of virulence in Lm to which our veterinary patients are exposed and thus this stratification may account for the unpredictable incidence of infection, which can include immunocompetent animals.
Although the excretion of Lm in the feces of cats has been reported, 15 the zoonotic risk that cats with listerial mesenteric lymphadenitis pose has not been established. The feces of the cats in our case series was not cultured to determine excretion of Lm, but we suspect that the risk lies instead with the owners of these cats being exposed to a common source of contamination, namely raw meats.
This may be of particular concern if the pet's diet is a homemade preparation using ingredients that also are being consumed by the owners.
Although rare, listerial mesenteric lymphadenitis should be a differential diagnosis for abdominal lymphadenomegaly in young to middle-aged cats with or without clinical signs. Cats with the "mesenteric lymphadenitis" phenotype of Lm infection can have extended survival times, and the role of medical treatment in the life history of the disease is difficult to determine. With regard to treatment, a sensible recommendation would be surgical extirpation of affected nodes with omentalization followed by use of empirically chosen antibiotics. Amoxicillin, as a single agent, would be the antibiotic of choice because it has shown in vitro superiority to ampicillin against Lm, is safe in cats, and is widely available in a veterinary setting. 32 The role of raw meat-based diets in the development of listeriosis cannot be demonstrated definitively, but such diets may be a risk factor.
